Recent interest in finite-difference modeling of the wave equation has raised questions regarding the degree of match between finite-difference solutions and solutions obtained by the more classical analytical approaches. This problem is studied by means of a comparison of seismograms computed for receivers located in the vicinity of a WI-degree wedge embedded in an infinite two-dimensional acoustic medium. The calculations were carried out both by the finite-difference method and by a more conventional eigenfunction expansion technique. The results indicate the solutions arc in good agreement provided that the grid interval for the finite-difference method is sufficiently small. If the grid is too coarse, the signals computed by the finite-difference method become strongly dispersed, and agreement between the
INTRODUCTION
Solutions to wave propagation problems by finite-difference methods have received considerable attention in recent years (Alterman and Karal, 1968; Ottaviani, 1971; Boore, 1970) . These methods are particularly attractive for structurally complex subsurface geometries because of the great difficulties encountered in obtaining analytical solutions. Geometries of particular interest in petroleum exploration are those containing sharp corners which generate diffractions. The purpose of this paper is to examine the accuracy of finite-difference methods for treatment of geometries containing sharp corners. This is accomplished by comparing the solution of the acoustic wave equation obtained by finite-differtwo methods rapidly deteriorates. This effect, known as "grid dispersion," must be taken into account in order to avoid erroneous interpretation of seismograms obtained by finite-difference techniques.
Both seconti-order accuracy and fourth-order accuracy finite-difference algorithms are considered. For the second-order scheme, a good rule of thumb is that the ratio of the upper half-power wavelength of the source to the grid interval should be of the order of ten or more. For the fourth-order scheme, it is found that the grid can be twice as coarse (five or more grid points per upper half-power wavelength) and good results are still obtained. Analytical predictions of the effect of grid dispersion are presented; these seem to be in agreement with the experimental results. ence methods to that obtained by classical analytical methods for the simple case of an infinite twodimensional 90.degree wedge (quarter space) in an otherwise infinite homogeneous medium. The source field was that due to a line source distribution located parallel to the corner of the wedge (see Figure I) . For analytical simplicity, the acoustic velocity of the wedge medium is taken to be zero. This is equivalent to having a perfectlj "soft" wedge medium such as a vacuum. quirement of outward traveling waves at infinity may be obtained by classical. eigenfunction expansion techniques (Oberhettinger, 1954 
tion of the vanishing of the acoustic velocity powhich, when substituted in (3), provides sufficient tential at the surface of the wedge, the requiredamping for reasonably large fw to cause the ment of boundedness at the origin, and the respectrum of u(p, 4, t), i.e., U(p, 4, w), to be band-limited for all practical purposes. This is desirable since the inverse Fourier transform generally can be performed only numerically. Thus, the analytical solution to the 90-degree wedge problem is obtained by substituting (6) into (3) and performing the operation in (4) numerically.
THE FINITE-DIFFERENCE FORMULATION
The homogeneous form of (1) can be approximated in rectangular coordinates by the explicit second-order difference scheme (Mitchell, 1969 used successfully by Alterman and Karal (1968) . The overall size of the finite-difference model can be made sufficiently large to prevent distortion of the results by spurious reflections from the edges of the model.
RESULTS

Second-order scheme
A comparison of the finite-difference results for the second-order scheme of (7) than for the second-order scheme at its stability limit ($11.7) ; this prediction is consistent with the results.
From the comparison described, it can be concluded that the finite-difference method yields accurate results for models containing sharp corners, provided that the grid is sufficiently fine. In the writers' opinion, ten or more grid points per wavelength at the frequency of the upper half-power point should be adequate when the usual secondorder accuracy finite-difference scheme is employed, while the fourth-order scheme seems to produce accurate results at five grid points per wavelength at the frequency of the upper halfpower point. The resulting savings in computer memory requirements and computational time are sufficient to justify the added complexity of the algorithm. If an insufficient number of grid points per wavelength is used, the grid dispersion effect leads to inaccurate results. It is important that one bear this in mind when using finitedifference methods for more complex structures where many closely spaced events are present, since grid dispersion can distort the results to a point where serious errors may be made in interpretation of the events.
